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1. Introduction

This document aims to trigger the following offline discussion.

· [AT113bis-e][103][NTN] RACH aspects (Oppo)

Initial scope: Continue the discussion on the following aspects:
1. TA pre-compensation estimation aspects, including whether any question needs to be asked to RAN1 or any RAN2 working assumptions needs to be conveyed to RAN1

2. Reporting (what and when needs to be reported, and how - e.g. MAC CE vs RRC)

3. Timers for RACH procedure 

Initial intended outcome: Summary of the offline discussion with e.g.:

· List of proposals for agreement (if any)

· List of proposals that require online discussions

· List of proposals that should not be pursued (if any)

Initial deadline (for companies' feedback): Wednesday 2021-04-14 22:00 UTC

Initial deadline (for rapporteur's summary in R2-2104362): Thursday 2021-04-15 02:00 UTC

Proposals marked "for agreement" in R2-2104362 not challenged until Thursday 2021-04-15 14:00 UTC will be declared as agreed via email by the session chair. 

For the rest the discussion will continue in a second round of the offline discussion until Monday 2021-04-19. Further details on the scope/intended outcome/exact deadlines to be announced by the session chair after Thursday 2021-04-15 14:00 UTC.

2. Discussion 
Below are some RAN1 and RAN2 agreements related to RACH procedure made so far.

RAN2#112e meeting:

Agreements:

1. RAN2 working assumption (for RRC idle. FFS for Inactive/Connected): Rel-17 UE with pre-compensation capability obtains UE specific UE-gNB RTT based on its GNSS in LEO/GEO. FFS how this is calculated and what/if anything needs to be broadcasted for the different pre-compensation methods (e.g. common TA) to help the UE to obtain the full UE-gNB RTT. 

2. If the UE-gNB RTT is pre-compensated, preamble ambiguity is not an issue in Rel-17 NTN (i.e. no enhancements are necessary). FFS how and by whom the possibly multiple components of UE-gNB RTT are pre-compensated

3. From RAN2 perspective, for UE with UE-specific pre-compensation as a baseline it is up to gNB implementation to ensure sufficient time on UE side for the Msg3 transmission.

4. If the start of the ra-ResponseWindow and msgB-ResponseWindow is accurately compensated by UE-gNB RTT, ra-ResponseWindow and msgB-ResponseWindow are not extended in LEO/GEO.

5. At least the following are FFS in Rel-17 NTN:

· Report UE-calculated TA in e.g. msg3/msg5/msgA

· Enhancements to RSRP-based selection mechanism of 2-step vs. 4-step RACH 

· LCP impact caused by disabling HARQ UL retransmission

6. RAN2 decision on starting ra-ContentionResolutionTimer, ra-ResponseWindow and msgB-ResponseWindow is postponed until further progress in RAN1 regarding UE pre-compensation method and TA estimation accuracy.

RAN1#103e meeting: 

	Agreement:
An NTN UE in RRC_IDLE and RRC_INACTIVE states is required to at least support UE specific TA calculation based at least on its GNSS-acquired position and the serving satellite ephemeris.

· In NTN, the network may broadcast 

· A common timing offset value 

· FFS details of the common timing offset

· FFS: A common timing drift rate

· Before Msg1/MsgA transmission, the NR NTN UE in idle/inactive mode calculates its TA as follows:
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Where:
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is derived from the User specific TA self-estimation

[image: image5.png]


 is derived at least from the common timing offset value if broadcasted by the network. The granularity of [image: image7.png]


 and whether [image: image9.png]


 is indicated as a Timing Advance or as a Timing Offset value [unit] are FFS. Upon resolving the FFS, one of the X in the equation will be removed.
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depends on band and LTE/NR coexistence and is specified in TS 38.213 section 4.2.

· [image: image13.png]


 is specified in TS 38.211 section 4.1. 

· Note: UE will not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.




2.1 TA pre-compensation

According to RAN1 discussion, RAN1 is considering the flexible design where reference point (RP) can be placed anywhere in the feeder link, e.g., it can be at satellite, at gateway, or some point between satellite and gateway. Reference point refers to the point where UL timing and DL timing are aligned at network side. For example, if RP is at gateway, it means UL/DL timing aligned at gNB, which is the same as the TN case. If RP is at satellite, it means gNB has pre-compensated the entire feeder link RTT. If RP is between satellite and gateway, it means gNB has pre-compensated part of the feeder link RTT, i.e. the RTT between RP and gateway.

From the TA formula RAN1 has defined above, no matter where X is placed, it can be interpreted that UE pre-compensated TA includes service link TA and common TA (i.e. X) broadcasted by the network, and this common TA would correspond to the RTT value between satellite and RP. For example, depending on different network implementation, common TA value can be zero (for the case of RP at satellite), or feeder link RTT (for the case of RP at gateway) or some values in between. For GEO case, common TA may be fixed. However, for NGSO case, this common TA might change frequently over time. Companies are invited to share their understanding on this assumption.
Question 1: Do companies assume that in some NGSO network, common TA value which is to be used for TA pre-compensation might change frequently over time?

	Company
	Yes / No
	Additional comments

	Samsung
	Yes
	We also request RAN2 to make a distinction between the pure propagation delay and the RTT that reflects processing delays in addition to the propagation delay. Processing delays can be as large as the propagation delay for low LEO orbits and when satellites are just above devices (as opposed to near the horizon). If we simply consider service link delay based on the UE coordinates and the platform coordinates and the propagation-based feeder link delay, we would be ignoring the processing delay altogether. For GNSS satellites, the processing delay would be much smaller than the propagation delays but for non-GNSS satellites, the processing delays relative to the pure propagation delays would not be negligible.

	ZTE
	Yes
	In our understanding this common TA is mainly used to handle feeder-link delay which can be continuous changing with the movement of satellites.

	OPPO
	Yes
	If UL/DL timing is aligned at network, common TA value would be equal to feeder-link delay, which will change frequently for the LEO case.

	Lenovo
	Yes
	We understand the common TA as (part of) the feeder link TA that should be compensated at UE, and it is the propagation delay between satellite and RP.

	Qualcomm
	Yes
	However, a periodic change can be assumed sufficient. 

	Apple
	Yes
	Common TA will vary based on satellite movement esp. for LEO configuration. 

	APT
	Yes
	The mobility of the satellites introduces the change of distance between the satellite and the gateway of gNB, then the common TA would be different accordingly.

	LG
	
	The common TA value can be changed depending on the location of reference point. If the reference point is located in a satellite, the broadcast of the common TA value may not be needed. Otherwise, if the reference point is located in gNB, the common TA value can be frequently changed. 

	Spreadtrum
	Yes
	Common TA changes frequently based on the change of disatance between reference point and satellite.


If the above assumption can be confirmed, one issue will arise on how to broadcast the frequently updated common TA value? In RAN1 discussion, drift rate was brought up, but is still FFS. The main idea of drift rate is that network can broadcast a common TA value and a drift rate, and this drift rate is assumed to remain unchanged over certain time, during which UE can calculate the X value using the drift rate. If drift rate is proved feasible, it can reduce the frequency of system information update and save signaling overhead. However, drift rate itself may still needs to be updated, which means that system information update may not be avoided completely, or alternatively drift variation rate is to be introduced if it is feasible. Rapporteur understands that all these are being discussed in RAN1 and perhaps we can only wait for RAN1’s progress.

Another alternative is to simply broadcast the time-varying common TA value. To avoid the frequent trigger of system information update, it can be handled in the similar way of UTC broadcasting, i.e., the change of the common TA should neither result in system information change notifications nor in a modification of valueTag in SIB1 [1]. Whenever RACH is triggered, UE acquires the common TA value from the broadcasted SIB.
Question 2: Companies are invited to indicate their preference over below options on broadcasting common TA value:

Option 1: common TA and drift rate are broadcasted and change of common TA/drift rate triggers SI change notification;

Option 2: common TA value is broadcasted in the similar way as UTC;

Option 3: legacy approach where change of common TA triggers SI change notification;
	Company
	Which option(s)
	Additional comments

	Samsung
	Enhanced Option 2
	We suggest that RAN2 consider broadcasting (i) NTN-GW coordinates to enable the UE to calculate true/accurate propagation delay between the UE and the NTN-GW/gNB while minimizing SIB overhead because dynamically-changing feeder link delay would no longer be needed to be broadcast and (ii) total processing delays (optional parameter; helpful for non-GNSS satellites). Some contributors had suggested this concept of broadcasting NTN-GW coordinates. Drift rate adds uncertainty; Option (i) is more efficient and more accurate.

	ZTE
	Option 1
	UE can based on the drift rate to compute the common TA, which won’t lead to frequent SI update, and saves additional signalling overhead for broadcast of different common TAs. 

	OPPO
	Option 2
	Feasibility of option 1 is still pending RAN1’s decision. Given that drift rate may also suffer change and may trigger SI change notification, we think option 2 is simple and keep the SI update signaling overhead low.

	Lenovo
	Option 2
	We prefer the option that may avoid frequent SI change notification. The benefit adopting drift rate as in Option 1 is unclear for now and can wait for RAN1 results.

	Qualcomm
	Option 2 
	Whether drift rate is needed should be decided by RAN1.

	Apple
	None or a new option 4
	Agree with Samsung that if the network broadcasts the GW co-ordinates, the UE can actually calculate a more accurate delay for compensation for the initial RACH procedure. Beyond that the network can send the common TA value that the UE will follow and apply blindly as needed. If this discussion is for the KOffset value being discussed in RAN1, we should actually wait on if the granularity and confirmation of this before proceeding to create signaling for the same.

	APT
	Wait for RAN1 discussion
	It depends on how frequent the common TA and/or drift rate should be broadcasted. However, whether drift rate can be indicated as assistance information for common TA is still under discussion in RAN1. Some questions (provided in Q3) should be clarified first in RAN1, then RAN2 can decide which options for SI to be used.

	LG
	Option 2
	Since how to broadcast UTC is already specified, we can simply apply same approach to broadcast the common TA.

	Spreadtrum
	Option 2
	Option2 shall avoid frequent SI change notification. The details about the drift rate depends on RAN1 agreements.


To facilitate RAN2 discussion, some input from RAN1 might be good to have, e.g. on how frequently common TA will change, or how frequently drift rate will change, so that RAN2 can discuss whether triggering SI change notification by these change is costly or not. Companies are invited to provide the suggested questions to RAN1 and an LS to RAN1 can be sent after we have consensus on the questions asked.
Question 3: Any suggestions on what questions need to be asked to RAN1 on common TA?

	Company
	Suggested questions to be asked to RAN1

	Samsung
	RAN2 can ask RAN1 if (i) NTN-GW coordinates and (ii) total processing delays would be acceptable to RAN1.

	ZTE
	It would be useful to send LS to inform RAN1 about RAN2 preference and understanding. Other than above proposed issues, another issue requires RAN1 input is that whether RAN2 can assume aligned UL/DL timeline at NW’s side since this might impact on assistance information to be broadcast in SI, for example whether we need to broadcast additional information other than common TA/drift rate to assist the handling of UP timers. 

	OPPO
	RAN2 can ask below questions to RAN1:
(1) Will RAN1 fix the RP (i.e. aligned UL/DL timing) at satellite or at gNB? Or will RAN1 intend to define flexible RP anywhere between satellite and gNB?
(2) How often do RAN1 assume common TA or common TA drift rate will change?
(3) Informing RAN1 RAN2’s agreements (if made) on UP timers and RTT derivation

	Lenovo
	We think RAN2 agreements and progress regarding TA can be informed. We also agree with ZTE that RAN2 can ask RAN1 whether aligned UL/DL is always assumed. An alternative is to ask RAN1 whether TA pre-compensation capability is mandatory for all UEs in NTN.

	Qualcomm
	simply ask to prioritize work on TA granularity, common offset.

	Apple 
	We agree to an LS to RAN1 will allow RAN2 to at the least understand the frequency with which the common timing needs to be broadcast. 

	APT
	1. Drift rate indication is mandatory or optional.
2. If drift rate is supported, how frequent should be broadcasted. Whether this should be broadcasted together with the common TA or not.

3. If drift rate is supported, how frequent the UE needs to acquire the common TA.
4. If drift rate is not supported, how frequent the UE needs to acquire the common TA.
5. Including Question 8 of this email.

	LG
	We would like to ask the location of reference point because the common TA value would be changed based on location of reference point.

	Spreadtrum
	1. Is the drift rate a fixed value in the SIB?

2. The TA granularity of common TA


2.2 TA reporting during RACH

In email discussion [2], TA reporting was discussed for both RACH procedure and connected mode UEs, but no agreements were achieved during online discussion. Since this email discussion is about RACH procedure, rapporteur suggests to first focus on the issue of TA reporting during RACH. 

It is understood that TA reporting is mainly to assist uplink scheduling, e.g. for msg3 or Msg5. Based on [2], we have following options for the TA reporting value. 
· Option 1: Reporting fine value. UE specific RTT or User specific TA (NTA as defined by RAN1 for MsgA/Msg1 transmission), and the exact information (e.g. size) depends on RAN1 outcome.

· Option 2: Reporting coarse value range. This UE-calculated TA value range can be represented by MSG1/MSGA PRACH resource.

In [2], some companies mention the alternative of reporting UE location directly. Note that for RACH procedure, AS security may not always be assumed to be activated, e.g. initial access. So UE location report may not be suitable for all RACH procedures. 

Question 4: Which option(s) do companies prefer as TA reporting during RACH procedure?

· Option 1: Reporting fine value. UE specific RTT or User specific TA (NTA as defined by RAN1 for MsgA/Msg1 transmission), and the exact information (e.g. size) depends on RAN1 outcome.

· Option 2: Reporting coarse value range. This UE-calculated TA value range can be represented by MSG1/MSGA PRACH resource.
	Company
	Option(s)
	Additional comments

	Samsung
	1
	TA reporting can be done in a MAC CE as part of random access procedure as well as per configuration by the gNB (e.g., periodic, asynchronous DCI-based, or rule-based such as “last reported TA and current TA difference exceeds a threshold”)

	ZTE
	Option 1
	TA report via RACH is not just used to assist subsequent scheduling but also is used to establish TA during initial access, therefore finer TA value shall be reported. Another drawback of coarse value is that it could decrease RACH capacity due to partition of RACH resource

	OPPO
	Option 1
	Finer TA value will be accurate to assist UL scheduling.

	Lenovo
	Option 1
	We think reporting coarse value does not do much help in scheduling.

	Qualcomm
	Option 2
	Ok to wait RAN1. Coarse TA will be sufficient for scheduling purpose and it has low signaling overhead.

	Apple
	None
	As discussed in the online discussion, we still are unsure what a TA report from UE pre connection would achieve. We prefer to wait for RAN1 to conclude this discussion (or at the minimum resume this discussion). 

In RAN1, it is agreed to use a cell specific timing offset in initial access, e.g., Msg3 scheduling. Hence, we do not see the necessity of reporting UE specific RTT (or TA) for the purpose of uplink scheduling in initial access. 

On the other hand, the timing offset update in RRC connected state is agreed in RAN1. It is still pending the updated timing offset is UE specific or beam specific. For UE specific timing offset, the TA report from UE to network may be used, probably in a coarse value, considering the uplink scheduling does not need the same granularity as the TA calculation for uplink transmissions. Again, this TA report does not have to occur in the RACH procedure.



	APT
	Option 1
	Coarse value is not really helpful to gNB. In addition, to report coarse value via partition of Msg1/MsgA resource increase the waste of RA resources.

	LG
	Option 2
	During the RA procedure, the UE applies the TA value received in RAR during the RA procedure, which means the network should calculate the UE-calculated TA value before sending RAR. Thus, it would be good to receive the UE-calculated TA value by the network before the network sends the RAR to the UE.

	Spreadtrum
	None
	If the coarse TA value does not decrease the RACH capacity, it is OK, otherwise, the fine TA value shall be reported.


On how to trigger TA report, following options apply to RACH procedure.

· Option 1: TA report can be triggered when RACH is initiated, and whether TA report is included in MSG3/MSG5/MSGA/next UL Grant following MSGB depends on existing LCP procedure;

· Option 2: Whether UE reports UE-calculated TA to NW and in which message (e.g. MSG3/MSG5/MSGA/next UL Grant following MSGB) the report should be included should only be controlled by NW.
Question 5: Which option(s) do companies prefer to trigger TA reporting during RACH procedure?

· Option 1: TA report can be triggered when RACH is initiated, and whether TA report is included in MSG3/MSG5/MSGA/next UL Grant following MSGB depends on existing LCP procedure;

· Option 2: Whether UE reports UE-calculated TA to NW and in which message (e.g. MSG3/MSG5/MSGA/next UL Grant following MSGB) the report should be included should only be controlled by NW.
	Company
	Option(s)
	Additional comments

	Samsung
	Any
	If the gNB allocates adequate radio resources, the UE can send the TA report in a MAC CE along with regular messages (which can be any of msg3, msg5, and msgA or later message) or with traffic.

	ZTE
	Option 1
	We prefer to adopt option 1 which has less specs impact. 

Also it may needs to be further discussed whether all RACH triggering event would trigger UE to report TA.



	OPPO
	Both
	TA reporting should follow the existing LCP procedure and it can also be controlled by the network, e.g. to save some resources.

	Lenovo
	Option 2
	We prefer to let NW decide and control whether TA report is needed e.g. for scheduling.

	Qualcomm 
	Any
	We are OK if SIB indicates whether network expects TA report or not in RACH procedure. 

	Apple
	None 
	We prefer to wait for RAN1 outcome first. As mentioned in the Question 2, we see no real reason for the network to gather a coarse TA from the UE during initial RACH. A pre-compensation applied by the UE which is later corrected by the network in MSG2 is sufficient for this purpose. Additionally, with the obvious privacy issues arising due to the lack of security pre connection completion. 

	APT
	Option 1
	Option 1 should be the baseline. Furthermore, now the RA procedure can be triggered by a number of events. It can be known that the UE-specific TA report is helpful for some events, e.g., initial access from RRC_IDLE, RRC Connection Re-establishment procedure, DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised, etc., since the gNB does not maintain TA information for these events. However, for some other events, e.g., Request for Other SI, BFR, Consistent UL LBT failure, etc., it’s not clear whether the UE-specific TA report is also needed from the gNB perspective, since the UE is in RRC_CONNECTED and the TA is under control by the gNB. Thus, we should discuss which RA events should trigger the TA report.
w.r.t option 2, firstly, this is not mutually-exclusive with option1. we think “whether UE reports UE-calculated TA to NW” but not “in which message” can also be controlled by NW, e.g., via SIB. Enable/disable-based TA report is beneficial to reduce the unnecessary signalling overhead if the UE-specific TA report is redundant in some scenarios from gNB point of view.

	LG
	Option 2
	If we go coarse value range way, option 1 should not be considered. 

	Spreadtrum
	Option 1
	Option 1 is simple without introducing complex procedure to UE.


On the signaling to carry TA report, MAC CE and RRC signaling are two options.

Question 6: Which signalling format is preferred to carry TA report during RACH procedure, MAC CE or RRC signalling?
	Company
	MAC CE or RRC signaling?
	Additional comments

	Samsung
	MAC CE
	MAC CE is more efficient and faster than RRC

	ZTE
	MAC CE
	For TA report via RACH procedure, it is more efficient to use MAC CEs. Additional processing delay might be introduced if RRC signalling is used, especially for CU-DU split case. 

	OPPO
	MAC CE
	

	Lenovo
	MAC CE, and
	MAC CE is faster but the size of TA report should be considered.

	Qualcomm
	MAC CE
	It can be simply coarse TA. The MAC CE cannot contain finer TA report.

	Apple
	None
	We prefer to wait on this as mentioned numerous times so far on RAN1 to resume/complete the use and validity of this report for scheduling.  

	APT
	MAC CE
	MAC CE is faster and more aligned with the current TA mechanism. On the other hand, the RA procedure is handled in MAC entity. Transmit/trigger the TA report via MAC CE during the RA procedure minimizes the complexity of specification.

	LG
	RRC signalling
	If we go coarse value range way, the RRC signalling is enough.

	Spreadtrum
	MAC CE
	MAC CE is faster. If TA report is in msgA/msg3, the size shall be further considered.


2.3 RACH timers

In RAN2#113e meeting, RAN2 agreed that: 

	1. If the UE-gNB RTT is pre-compensated, preamble ambiguity is not an issue in Rel-17 NTN (i.e. no enhancements are necessary). FFS how and by whom the possibly multiple components of UE-gNB RTT are pre-compensated.
2. From RAN2 perspective, for UE with UE-specific pre-compensation as a baseline it is up to gNB implementation to ensure sufficient time on UE side for the Msg3 transmission.

3. If the start of the ra-ResponseWindow and msgB-ResponseWindow is accurately compensated by UE-gNB RTT, ra-ResponseWindow and msgB-ResponseWindow are not extended in LEO/GEO.


To accommodate large propagation in NTN and avoid UE’s unnecessary PDCCH monitoring for RAR/MsgB and RAR/MsgB window extention, it is proposed in [1] that UE shall use UE-gNB RTT as the offset value to the start of ra-ResponseWindow, msgB-ResponseWindow and ra-ContentionResolutionTimer. In [3], it was proposed not to introduce UE-gNB RTT as the starting condition for these timers/windows. Instead, these timers/windows can be started according to relative downlink timing, i.e. after the downlink symbol that has the same symbol number, slot number and system frame number as the last uplink symbol of the PRACH occasion where msg1 was transmitted or PUSCH transmission of MsgA. Rapporteur understands solution in [3] may only apply to the case where TA equals to UE-gNB RTT, since UE actually delays the start of RACH timers/windows by TA value after the last uplink symbol of RRACH/PUSCH transmission, but companies are welcome to share their views.
Question 7: Which option(s) do companies prefer as the start of ra-ResponseWindow, msgB-ResponseWindow and ra-ContentionResolutionTimer?

· Option 1: UE uses UE-gNB RTT as the offset value to the start of ra-ResponseWindow, msgB-ResponseWindow and ra-ContentionResolutionTimer;

· Option 2: ra-ResponseWindow, msgB-ResponseWindow can be started according to downlink timing, i.e. after the downlink symbol that has the same symbol number, slot number and system frame number as the last uplink symbol of the PRACH occasion where msg1 was transmitted or PUSCH transmission of MsgA.
	Company
	Option(s)
	Additional comments

	Samsung
	1
	

	ZTE
	Option 1
	Though we have agreements before to wait for RAN1 progress, but since this is also related to ra-ContentionResolutionTimer handling, and if we intend to have the same solution for RACH timers, it is helpful to inform RAN1 about RAN2 preference. Based on previous comments collected during email/offline discussion, it seems to be majorities’ preference to go with option 1.

	OPPO
	Option 1
	

	Lenovo
	Option 1
	

	Qualcomm
	Option 1
	Option 2 works only in the case reference time is at gateway, i.e., UE TA is equal to UE-gNB RTT.



	Apple 
	Option 1
	

	APT
	Option 1
	The same discussion is under 8.4.1 in RAN1. Option 1 and Option 2 are the same for implementation but only have a difference on how to capture in the current specs.

	LG
	Option 1
	

	Spreadtrum
	Option1
	Option 2 is simple but is only suitable if reference time is at gateway. Option 1 is OK for all the cases.


If option 2 is preferred, there will be no further RAN2 work. However, if option 1 is preferred, RAN2 may further need to discuss how the UE knows the UE-gNB RTT value, which seems not to be discussed by RAN1 so far. To acquire the UE-gNB RTT, following options can be considered.

· Option 1: UE-gNB RTT = TA + RP-gateway RTT, where RP-gateway RTT is broadcasted by the network;

· Option 2: UE-gNB RTT = service link RTT + feeder link RTT, where service link RTT is calculated based on UE GNSS location and ephemeris, and feeder link RTT is broadcasted by the network;

Both options require network to broadcast some RTT values, and similarly to common TA values, frequent value change and SI update triggering issues need to be handled. Solution-wise, the same approach as for common TA can be taken.

Question 8: if option 1 in Q7 is preferred, do companies agree that following options can be considered to obtain UE-gNB RTT and new RTT values can take the same broadcasting scheme as that for common TA used for TA pre-compensation?

· Option 1: UE-gNB RTT = TA
 + RP-gateway RTT, where RP-gateway RTT is broadcasted by the network;

· Option 2: UE-gNB RTT = service link RTT + feeder link RTT, where service link RTT is calculated based on UE GNSS location and ephemeris, and feeder link RTT is broadcasted by the network;

	Company
	Agree/disagree
	Additional comments

	Samsung
	Enhanced Option 2
	UE-gNB RTT= service link RTT + feeder link RTT calculated using NTN-GW coordinates + total processing delay (to be broadcast by network much less frequently because it will not change dynamically).

	ZTE
	Depends on RAN1 reply on the potential LS to be sent this meeting
	As commented in Q3, whether additional information needs to be broadcast related to RAN1’s reply on whether RAN2 can assume aligned DL/UL timeline at gNB. If so, then UE can reuse broadcast common TA for timer handling.

	OPPO
	Agree with comments
	Both options are feasible for flexible RP approach. We are also ok to come back to this issue after we check with RAN1 on the assumption of RP placement. 

	Lenovo
	Depends on RAN1 reply
	(Not preference) We think Option 1 should be “TA + satellite-RP RTT”, as in our understanding RP-gateway RTT is to be compensated by NW and common TA corresponds to the rest satellite-RP delay.

	Qualcomm
	Option 2
	Option 2 is simple and clear. Please see reference R2-2103053. 

(1) If RP-gateway RTT = 0, time reference is at satellite. Only one parameter to broadcast, i.e., feeder link RTT.

(2) If RP-gateway RTT = feeder link RTT, reference is at gateway. Only one parameter to broadcast, i.e., RP-gateway RTT. Option#1 works!

(3) If RP-gateway RTT ≠ feeder link RTT, network chose to broadcast both RP-gateway RTT and feeder link RTT. The network does not have to choose this option.

	Apple 
	Depends on RAN1 reply and could be part of LS sent to RAN1
	

	
	
	

	APT
	Depends on RAN1
	This question can also be included in the LS to RAN1 (with Q3)

	LG
	Option 1 with comment
	The calculation of gNB to reference point is up to gNB implementation, and the calculation of reference point to UE should be calculated by UE. Thus, UE-gNB RTT should be TA + reference point to satellite.

	Spreadtrum
	Option 2
	Option 2 is simple, if reference point is in satellite.


3. Summary and Proposals

This section summarizes the discussion and reports the following proposals:
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�Just to clarify, TA here refers to RAN1’s formula, i.e., �


i.e. TA already takes satellite-RP RTT into account.






10/11


[image: image14.png]TA = (Npg + Nrgoppsee[+X]) X T [+X]



